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Abstract 
 
The tremendous changes in the 21st century  is  the  emerging  nature  of  a  new  set  of  economic  and  social  indicators  which  
eventually capture the changes in structural transformation, technological advance, and competition in the job market. Such 
evolutions have driven changes in skills required to compete effectively in today’s global economy. This paper aims to discuss 
the development and validation process of the Malaysian 21st century skills instrument (M-21CSI) to be used within the teaching 
and learning of science processes. The Malaysian 21st Century Skills Instrument (M-21CSI) consists of five distinctive elements 
which are: i) Digital Age Literacy; ii) Inventive Thinking; iii) Effective Communication; iv) High Productivity; and iv) Spiritual 
Value. Through extensive review of the literature and group discussion, constructs that represent the Malaysian 21st Century 
Skills were identified and further refined by Two Round Delphi Studies. Subsequent to that, items representing each construct 
were then drawn up. In order to justify the validity of this instrument, four experts were invited to review the instrument. This 
then was followed by factor a analysis. The reliability of each construct was justified in terms of its internal consistency by 
means of Cronbach Alpha. Findings of this study confirmed the validity and reliability of the M-21CSI and thus show that it is a 
useful instrument to evaluate the mastery of Malaysian students towards 21st century skills. 
© 2010 Elsevier Ltd. 
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In the 21st century, Malaysia faces new challenges due to globalization, liberalization, internationalization and 
the development of information and communication technology (ICT). To overcome these challenges, efforts have 
been made in the education system through curriculum content and learning activities that lead to the development 
of the physical, emotional, spiritual and intellectual relevance to current needs and future. The agenda for 
developing countries to higher levels of human capital depends on the national education system. Indeed, the 
country and throughout the community place high expectations on teachers to prepare an excellence, glorious and 
distinction of future generations.  
In order to thrive in a digital economy, students will need digital age proficiencies. It is crucially important for 
the educational system to make parallel changes in order to fulfill its mission in society, namely the preparation of 
students for the world beyond the classroom. Therefore, the educational system must understand and embrace the 
following 21st century skills within the context of rigorous academic standards. 
The influence of technology will go beyond new equipment and faster communication, as work and skills will be 
redefined and reorganized (NCREL, 2003). The enGauge report asserts that rapid change and increased competition 
require that workers use their soft skills to adapt quickly to changing technologies and organizational structures 
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(NCREL, 2003). To achieve success in the 21st century, students also need to attain proficiency in science, 
technology, and culture, as well as gain a thorough understanding of information in all its forms (NCREL, 2003). 
Therefore, the aim of this paper is to develop and validate the instrument based on the Malaysian 21st century 
skills (M-21CSI) framework in order to capture students’ mastery in the skills identified. The M-21CSI has 5 cluster 
skills which are digital age literacy, inventive thinking, effective communication, high productivity and spiritual 
values. 
 
2. The Importance of 21st Century Skills as an Educational Ideal in Malaysia 
 
As society changes, the skills that citizens need to negotiate the complexities of life also changes (NCREL, 2003). In 
the early 1900s, a person who had acquired simple reading, writing, and calculating skills was considered literate. It 
has only been in recent years that the public education system has expected all students to learn to read critically, 
write persuasively, think and reason logically, and solve complex problems in mathematics and science. At the same 
time the complexity of today’s world requires a high degree of specialization by decision makers—hence the need 
for teaming of specialists to accomplish complexes tasks in ways that are efficient, effective and timely. 
Malaysia is now said to be at the mid-point in its journey towards Vision 2020 and is transforming to become a 
developed nation during the second phase of a fifteen year period. Everything we witness in Malaysia world today 
has changed tremendously in terms of technological development, and most work need to operate globally in order 
to survive the competition which exists in the world these days. This change has created an impact on the nature of 
work where a high level use of technology is a necessity to compete in the global arena. Hence, a more flexible 
workforce with advanced technical skills coupled with well developed generic skills such as creative thinking, 
problem solving and analytical skills, are greatly needed by the employer in the industry in order to meet the 
challenges faced by businesses. According to Khir (2006), most Malaysian graduates now are lacking in both 
technical know-how and generic skills.  
In this research, there are five skills identified to be in the Malaysian 21st century skills instrument (M-21CSI) 
after going through a process that included literature reviews, a review of current reports on workforce trends from 
business and industry, analysis of nationally recognized skill sets, focused group discussion and input from 
educators, as well as input from panel experts while doing two round Delphi techniques to gain the consensus 
(Osman & Marimuthu, 2010). Finally, the Malaysian 21st Century Skills Instrument (M-21CSI) was identified 
consists of five elements which are digital age literacy, inventive thinking, effective communication, high 
productivity; and spiritual value.  
 
3. Development and Validation of the Malaysian 21st Century Skills Instrument (M-21CSI) 
 
Essentially, the development of the M-21CSI involved the three-stage approach. Stage 1 began with the 
identification of salient scales constituting 21st Century Skills; stage 2 involved the writing of individual items 
within the scales; and finally stage 3 involved the field testing items followed by an item analysis and validation 
procedures. Below are descriptions of the steps involved in each stage of M-21 CSI development. 
 
3.1 Stage 1 – Identification and development of salient scales 
Stage 1 consisted of three steps that led to the identification and development of salient scales. The first step 
included reviewing the literature related to the 21st century skills instrument. The major sources of the elements in 
the  skills  mainly  were  adapted  from the  enGauge 21st century skills (2003) and the Partnership 21st century skills 
(2002). This crucial step sought to identify key components that researchers, educators and practitioners would 
consider as the skills needed in the challenging era.  
The second step was conducting a face to face interview and focused group discussion. Experienced science 
teachers were gathered to elicit their opinions regarding the 21st century  skills  issues  and  also  concerning  the  
teaching and learning scenarios within the context of current science teaching and learning.  
The third step was to classify and rearranged the newly developed scales in the M-21CSI. In order to get the final 
domain of M-21CSI, the two round Delphi techniques were held (Osman & Marimuthu,. 2010).  The scales 
identified to be the domain in M-21CSI were: digital age literacy, inventive thinking, effective communication, high 
productivity and spiritual values.  Figure 1 below showed the five scales that were used in this study. 
















Figure 1. 21st century scales identified    
 
 
The meaning behind the conceptual framework that was formed used the integrated approach in science teaching 
and learning as the backbone to create the desired INSAN (human capital) with critical thinking skills, creativity 
and innovation. This is supported by a pentagon which means that each corner is supported to form a balanced 
INSAN (human capital). The arrows show the direction, goals and objectives to be achieved. 
 
3.2 Stage 2 – Writing individual items 
 
Based on the Malaysian 21st century skills instrument (M-21CSI), a set of questionnaire was drawn up.  Each skill 
components had sub-constructs which was a guide to develop a set of questionnaire in recognizing students’ 
performances. Table 1 presents the number of items developed based on the domain of M-21CSI. Besides that, the 
entire set of items was showed to a panel of experts to ensure the face and content validation of the instruments. 
 
Table 1. Domain of Malaysian 21st century skills instruments (M-21CSI) and sample the questionnaire 
 
Domain of  M-21CSI Item per scale Sample of questionnaires 






- I can understand the science concepts taught in the English well. 
- I think the issue of environmental pollution must be addressed. 
- Discuss how competition and demand for a product can affect the price of the 
product. 
- Create a discussion with friends using technologies such as chat room to solve 
the problems. 
Inventive Thinking 42 
  
  
- I always thought a variety of methods and perspectives in solving problem. 
- I set a goal of learning. 





- I hear the opinion of other members with the utmost respect. 
- I was able to overcome the conflicts that arise between members of the group. 
- I know how to use ICT to share ideas or discuss with friends. 
High Productivity 18 
  
- I sort tasks by priority. 
- I use appropriate technology to projects that I do. 
Spiritual Values 7 
  
  
- I feel grateful to be able to learn science. 
- I realize that S&T was helpful the human ability to use the gift from God with 
prudently. 
 
3.3 Stage 3 – Field testing and validity and reliability analysis 
 
Stage 3 required two steps. Step one included a field testing of the draft instrument with a large sample from the 
target population in order to collect sufficient responses to be utilized in statistical analysis. Step two involved the 
Pearson correlation coefficient in order to validate the items by measuring between the scores of each item with the 
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total scores in the dimensions or constructs, while the internal consistency reliability analysis was to determine the 
extent to which items within a scale measure the same construct as other items within that scale. 
 
3.3.1 Field testing 
Responses were collected from 760 form four students from several secondary schools throughout the state of 
Selangor, Malaysia.  
 
3.3.2 Validity and reliability analysis 
The development of the Malaysian 21st century skills instrument (M-21CSI) utilized the intuitive-rational 
strategy in which only items with high internal consistency remained in the final instrument. This section describes 
the methods in which the M-21CSI questionnaire was refined and its validity and reliability were determined. 
 
3.3.2.1 Validity 
The aim of the factor analysis is to ascertain the fundamental structure of a comparatively large set of variables 
(Garson, 2001).  In the confirmatory factor analysis, the first step involved extraction of factors via principal 
component analysis. By doing so, certain Eigenvalue represented by a certain percentage of variance will be 
generated. The Eigenvalue represents a measure that attaches to the factors and indicates the amount of variance in 
the pool of the original variables that the factors explain. Each construct (factor) will be retained if its Eigenvalue is 
more than 1. The second step involved additional procedure called factor rotation. Varimax rotation method is used 
due to its advantage in producing factor (construct) that is free and independent upon one another. By doing so, the 
subsequent factor interpretation is relatively easy (Blakenship & Moore, 1977; Bryman & Cramer, 1998). 
Using the procedures mentioned above, five factors were successfully extracted, which as a whole contributes to 
51.81 percent of the overall variance. Table 2 shows the factors that have been extracted and thus named. 
 
Table 2. Factors that have been extracted and percentage of variance 
 
Factor Dimension Percentage of variance Cumulative percentage 
i Digital age literacy 18.705 18.705 
ii Inventive thinking 9.397 28.102 
iii Effective communication 8.913 37.032 
iv High productivity 7.847 44.879 




In the development of the M-21CSI, each item was assessed for its internal consistency. This is a measure of the 
extent to which items within a scale measure the same construct as the other items in the same scale. Those items 
that were not highly correlated with their respective scales were removed and data were reanalysed until all of the 
items with the lowest item-scale correlations were removed and the alpha coefficient was maximized. Table 2 
described the scale reliability using the Cronbach alpha coefficient for a set of questionnaire based on the Malaysian 
21st century skills instruments (M-21CSI). 
 
Table 2. Scale reliability using Cronbach’s alpha coefficient for a questionnaire of M-21CSI 
 
Construct Cronbach alpha coefficient (Į) 
Digital Age Literacy 0.88 
Inventive Thinking 0.92 
Effective Communication 0.74 
High Productivity 0.89 
Spritual Values 0.78 
      N=760 
 
Using a generally applied ‘rule-of-thumb’ this range is considered acceptable to good (Goerge & Mallery, 2001), 
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4. Discussion  
   
Most of the relevant studies have been conducted in the US or Australia, which is definitely not a representative of 
the Malaysian environment. Therefore, the M-21CSI was developed to capture the skills towards Malaysian students 
in 21st century. The main difference between other 21st century skills with M-21CSI is the element of spiritual values 
which reflects Malaysian identity.  
Based on the analysis conducted, the questionnaire developed based on the Malaysian 21st century skills 
instrument (M-21CSI) was found to have a high reliability and also good construct validity of which can be used in 
the study to identify the 21st century skills among the students in the context of the teaching and learning process. 
The questionnaire can be used to identify whether the 21st century skills were built during the teaching and learning 
processes in the classroom or while doing outdoor activities. This instrument also has its own uniqueness as it can be 
used  to  measure  the  Malaysian  21st century skills identified as digital age literacy, inventive thinking, effective 
communication skills, high productivity and spiritual values. Each component in the 21st century skills also has its 
own skills set, which offer guidance to recognize students’ performances. The components of the Malaysian 21st 
century skills instrument were regarded as highly important and relevance. These skills may ensure that the students 




This paper has reported the development and validation of the Malaysian 21st century skills instrument (M-21CSI) 
designed to assess the 21st century skills mastered by the students in secondary schools. The development of the 
Malaysian 21st century skills instrument is as an alternative to identify the necessary skills needed to succeed in the 
21st century. In this era, improving students’ outcomes is crucial to develop a more competitive workforce as 
Malaysia pushes towards being a developed nation by 2020. In order to be successful in inculcating these skills, it is 
argued that three significant mechanisms are demanded. First, the public at large must acknowledge the 21st century 
skills as essential to the education of today’s learner. Second, schools must embrace new designs for learning based 
on emerging research about how people learn information processing, effective uses of technology and the 21st 
century skills in the context of rigorous academic content and third, policy makers must base school accountability 
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